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)LJXUH7KHLURQELUGWHVWDUWLFOH
 
7KHUHIHUHQFHFRRUGLQDWHV\VWHPXVHGIRUWKHLURQELUGSODFHVWKHRULJLQDW WKH IRUZDUGORZHUVXUIDFHRIWKHWHVW
DUWLFOH3RVLWLYH;SRLQWVDIWIURPWKHQRVHSRVLWLYH<SRLQWVLQWKHGLUHFWLRQRIWKHULJKWZLQJDQGSRVLWLYH=SRLQWV
XSZDUGRQWKHWHVWDUWLFOH7KHFRRUGLQDWHV\VWHPLVGHILQHGLQWKH&$'PRGHOVKRZQLQ)LJ
,9 7KH7HVW3ODQ
 7KUHHPHWKRGVIRUGHWHUPLQLQJWKHPDVVSURSHUWLHVRIWKHOELURQELUGWHVWDUWLFOHZHUHXVHGIRUFRPSDULVRQ
)LUVW DQ DQDO\WLFDO PRGHO ZDV FUHDWHG XVLQJ WKH VROLG PRGHOLQJ &$' SURJUDP 37& &UHR 3UR(1*,1((5
37&,QF1HHGKDP0DVVDFKXVHWWV6HFRQGSHQGXOXPVZLQJWHVWVZHUHSHUIRUPHG7KLUGWKH',0PHWKRGZDV
LPSOHPHQWHG7KHVHWKUHHVHSDUDWHDQGLQGHSHQGHQWDSSURDFKHVZHUHXVHGWRGRFXPHQWWKHOHYHORIHIIRUWLQYROYHG
IRUHDFKPHWKRG)RUH[SHGLHQF\KRZHYHUWKHSHQGXOXPVZLQJWHVWVUHOLHGRQWKHDQDO\WLFDOYHUWLFDO=&*7KH',0
WHVWREWDLQHGGDWDFRPSOHWHO\LQGHSHQGHQWRIDQ\DQDO\WLFDODQGSHQGXOXPPDVVSURSHUWLHVGDWD



$PHULFDQ,QVWLWXWHRI$HURQDXWLFVDQG$VWURQDXWLFV



)LJXUH7KH&$'PRGHOVKRZLQJWKHFRRUGLQDWHV\VWHPIRUWKHLURQELUG
9 7KH$QDO\WLF0RGHO
 3UR(1*,1((5ZDVXVHGWRDQDO\WLFDOO\PRGHOWKHLURQELUGWHVWDUWLFOHDQGREWDLQWKHPDVVSURSHUWLHV&DUH
ZDVWDNHQWRDSSO\DVPDQ\UHDOLVWLFGHWDLOVWRWKH&$'PRGHODVSRVVLEOHLQFOXGLQJDOOKROHVDQGDGGLQJLQWHUIDFH
DWWDFKPHQWV7KHVLPSOLFLW\RIWKHLURQELUGWHVWDUWLFOHGHVLJQZDVWRHQVXUHWKHDQDO\WLFDO&$'PRGHOFRXOGEHWUHDWHG
DVWKHWUXWKPRGHO7DEOHVKRZVWKHDQDO\WLFPDVVSURSHUWLHVRIWKHLURQELUGIURPWKH&$'PRGHO

7DEOH7KH&$'PRGHODQDO\WLFDOPDVVSURSHUWLHVRIWKHLURQELUG

0DVVOE ;&*LQ <&*LQ =&*LQ ,[[OELQ ,\\OELQ
 ,]]OELQ
,[\
OELQ
,[]
OELQ
,\]
OELQ
    [ [ [  [ 

9, 7KH3HQGXOXP6ZLQJ7HVWV
 :HLJKW DQG EDODQFH PHDVXUHPHQWV LQ FRQMXQFWLRQ ZLWK SHQGXOXP VZLQJ WHVWV KDYH EHHQ WKH FRQYHQWLRQDO
H[SHULPHQWDO PHWKRG IRU REWDLQLQJ PDVV SURSHUWLHV RI DHURVSDFH YHKLFOHV IRU DOPRVW D FHQWXU\ 7KLV DQDO\WLFDOO\
VWUDLJKWIRUZDUGPHWKRGIRFXVHVRQPHDVXULQJZHLJKWSHULRGVDQGSHQGXOXPOHQJWKV0DQ\SUREOHPVFDQGHYHORS
KRZHYHUZKHQWU\LQJWRPHHWWKHUHTXLUHPHQWVIRUDVXFFHVVIXOWHVW7KHVWLIIQHVVDQGLQWHJULW\RIWKHOLIWLQJKDUGZDUH
PXVWEHFHUWLILHGIRU1$6$RUDQ\RWKHUOLIWLQJRSHUDWLRQV,QDGGLWLRQWKHSHQGXOXPWHVWKDUGZDUHPXVWEHQHDUO\
IULFWLRQOHVVWRHQVXUHPLQLPDOGDPSLQJIRUDFFXUDWHSHQGXOXPSHULRGPHDVXUHPHQWV

 7KH;&*DQG<&*ZHUHPHDVXUHGXVLQJDEDODQFHRIIRUFHVFDOFXODWLRQ7KH=&*ZDVQRWH[SHULPHQWDOO\YHULILHG
GXH WR WKH OHYHO RI HIIRUW UHTXLUHG WR WLOW WKH LURQ ELUG DW PXOWLSOH DQJOHV IRU =&* FDOFXODWLRQ 7KH
H[SHULPHQWDOO\PHDVXUHGZHLJKW;&*DQG<&*DUHVKRZQLQ7DEOH8QFHUWDLQWLHVZHUHFDOFXODWHGXVLQJWKHODZRI
SURSDJDWLRQRIXQFHUWDLQW\PHWKRGRORJ\

7DEOH([SHULPHQWDOZHLJKW;&*DQG<&*

 0HDVXUHG $QDO\WLF 'LIIDQDO\WLF 8QFHUWDLQW\
0DVVOE    
;&*LQ    
<&*LQ   QD 

&ODVVLFDOSHQGXOXPHTXDWLRQVZHUHXVHGWRGHWHUPLQHWKHPRPHQWVRILQHUWLD7KHPHWKRGRORJ\DQGHTXDWLRQV
UHIHUHQFHGPXOWLSOH1$&$SDSHUV,QRUGHUWRREWDLQWKHPRPHQWVRILQHUWLDRIWKHLURQELUGDOOWHVWVDOVR


$PHULFDQ,QVWLWXWHRI$HURQDXWLFVDQG$VWURQDXWLFV

UHTXLUHGVZLQJLQJWKHIL[WXUHE\LWVHOILQRUGHUWRVXEWUDFWRXWWKHIL[WXUHPDVVSURSHUWLHVIURPWKHWRWDOFRPELQHGLURQ
ELUGDQGIL[WXUHDVVHPEO\7KHPRPHQWVRILQHUWLDDERXWWKH[D[LVDQG\D[LVXVHGDFRPSRXQGSHQGXOXPVHWXSDQG
LVFDOFXODWHGIURP(TZKHUHWHUPVZLWKDVXEVFULSWRI³´UHSUHVHQWWKHFRPELQHGWHVWDUWLFOHDQGIL[WXUHWHUPV
ZLWKDVXEVFULSWRI³´UHSUHVHQWWKHIL[WXUHRQO\DQG³/´LVWKHOHQJWKIURPWKHSLYRWSRLQWWRWKH&*RIWKHUHVSHFWLYH
VXEVFULSWV

 ୶୶୉୘୅ ൌ ቈ
ଵଵଶଵ
ͶɎଶ െ
ଵଵଶ
 ቉ െ ቈ
ଶଶଶଶ
ͶɎଶ െ
ଶଶଶ
 ቉ 

7KH ]D[LV02, XVHV D ELILODU WRUVLRQDO SHQGXOXP VHWXS DQG LV FDOFXODWHG IURP(T  7KH ³/´ WHUP LV WKH
VXVSHQGHGOHQJWKIURPWKHSLYRWSRLQW

 ୸୸୉୘୅ ൌ
ଵଶଵଶ
ͳ͸Ɏଶ െ
ଶଶଶଶ
ͳ͸Ɏଶ  

)LJXUHVKRZVWKHLURQELUGWHVWDUWLFOHXQGHUJRLQJ,[[SHQGXOXPWHVWLQJ)LJVKRZVWKHLURQELUGWHVWDUWLFOH
XQGHUJRLQJ,]]SHQGXOXPWHVWLQJ




)LJXUH7KHLURQELUGXQGHUJRLQJ,[[SHQGXOXPWHVWLQJ




)LJXUH7KHLURQELUGXQGHUJRLQJ,]]SHQGXOXPWHVWLQJ



$PHULFDQ,QVWLWXWHRI$HURQDXWLFVDQG$VWURQDXWLFV

2EWDLQLQJ WKH SURGXFW RI LQHUWLD ,[] UHTXLUHG WKH LURQ ELUG WR URWDWH LQ WKH ELILODU SHQGXOXP LQ D WLOWHG SLWFK
FRQILJXUDWLRQ 'XH WR OLPLWDWLRQV RI WKH WHVW VHWXS RQO\ D WLOW RI  GHJ ZDV DFKLHYDEOH LQVWHDG RI WKH PLQLPXP
GHJQHHGHG7KLVFRQGLWLRQOHGWRDODUJH,[]HUURUFRPSDUHGWRWKHDQDO\WLFDOSUHGLFWLRQV7KHUHVXOWVRIWKHLURQ
ELUG02,DQG32,DUHVXPPDUL]HGLQ7DEOH7KHODUJH,[]XQFHUWDLQW\FRPHVIURPFRPSRXQGLQJXQFHUWDLQWLHVIURP
,[[DQG,]]PHDVXUHPHQWV$VPDOOWLOWDQJOHH[DFHUEDWHVWKHXQFHUWDLQW\DVZHOO

7DEOH6XPPDU\RILURQELUGSHQGXOXP02,UHVXOWV


0HDVXUHG02,
OELQ
$QDO\WLF02,
OELQ 'LIIDQDO\WLF 8QFHUWDLQW\
,[[LURQELUG    
,\\LURQELUG    
,]]LURQELUG    
,[]LURQELUG    

6HYHUDOGLIILFXOWLHVZLWKWKHWHVWVHWXSDQGWKHGDWDZHUHHQFRXQWHUHGXVLQJWKHSHQGXOXPPHWKRG:HLJKWH[FHHGLQJ
VDIHW\FORVH FDOOVZDV DQ HYHUSUHVHQW FRQFHUQ2VFLOODWLRQVGDPSHGRXWPRUHTXLFNO\ WKDQZDV H[SHFWHG DQG WKH
IUHTXHQF\RVFLOODWLRQZDVQRWFRQVWDQW3RVWWHVWDQDO\VLVUHYHDOHGWKDWWKHPDLQFXOSULWIRUWKHREVHUYHGIUHTXHQF\
FKDQJHVZDVWKHQRQLGHDOGHVLJQRIWKHSHQGXOXPWHVWKDUGZDUH
9,, '\QDPLF,QHUWLD0HDVXUHPHQW7HVWLQJ
7KHLURQELUG',0WHVWLQJZDVFRQGXFWHGDWWKH1$6$$)5&)OLJKW/RDGV/DERUDWRU\)//IURP6HSWHPEHU
WKURXJK6HSWHPEHU$7$(QJLQHHULQJ,QF6DQ'LHJR&DOLIRUQLDZDVFRQWUDFWHGWRDVVLVWZLWKWKH
LURQELUG',0WHVWLQJDQGWRSHUIRUPDQDO\VLVRIWKHGDWDLQRUGHUWRXWLOL]HWKHLUSUHYLRXVH[SHULHQFHZLWKWKH',0
PHWKRG7KHHTXLSPHQWUHTXLUHGDQGWHVWGHVFULSWLRQUHTXLUHGIRUWKH',0PHWKRGWHVWLVGHVFULEHGEHORZ
$(TXLSPHQW
7KH',0PHWKRG UHTXLUHVPDQ\RI WKH VDPHVHQVRUV DFFHOHURPHWHUV IRUFH WUDQVGXFHUV DQG VRIWVXSSRUW ORDG
FHOOV DQG HTXLSPHQW VKDNHUV VRIWVXSSRUW V\VWHP WKDW DUH QHHGHG WR SHUIRUP D *97 ,Q DGGLWLRQ WR WKH *97
HTXLSPHQW D IHZ VSHFLDOL]HG VHQVRUV VXFK DV '2) IRUFH VHQVRUV '2) IRUFH WUDQVGXFHUV ODVHU WUDFNHU DQG
VHLVPLFDFFHOHURPHWHUVDUHUHTXLUHGIRU',07KH'2)ORDGVFHOOVHQVXUHDOOUHDFWLRQIRUFHVDQGPRPHQWVQHHGHG
IRU WKH',0FDOFXODWLRQDUHPHDVXUHG7KHVHLVPLFDFFHOHURPHWHUVKDYHDKLJKHUVHQVLWLYLW\DQG ORZHUQRLVH IORRU
ZKLFKPD\EHQHHGHGWRDFFXUDWHO\UHFRUGORZDPSOLWXGHUHVSRQVHV7KH',0SURFHVVLQJZLOOHYDOXDWHDQGFRPSDUH
WKHQHHGIRUWKHVHLVPLFDFFHOHURPHWHUVYHUVXVW\SLFDO*97DFFHOHURPHWHUV$GDWDDFTXLVLWLRQV\VWHPZDVXVHGWR
DFTXLUHDQGUHFRUGGDWDIURPDOOWKHVHQVRUVLQVWDOOHGGXULQJ',0WHVWLQJ(DFKVHQVRUORFDWLRQDQGRULHQWDWLRQZDV
PHDVXUHGZLWKDODVHUWUDFNHU
 6RIW6XSSRUW6\VWHP
7KHOE6WDUU6RIW6XSSRUW.6V\VWHPLVDVSHFLDOL]HGSLHFHRIHTXLSPHQWWKDWDFWVDVERWKDQDLUFUDIW
MDFNDQGDQLWURJHQEODGGHUVRIWVXSSRUWV\VWHP7KHVRIWVXVSHQVLRQV\VWHPZDVXVHGWRVXSSRUWWKHLURQELUGLQRUGHU
WRVLPXODWHIUHHIUHHERXQGDU\FRQGLWLRQVDVDFFXUDWHO\DVSRVVLEOH
 '2)/RDG&HOOV6RIW6XSSRUWV
2QHDFKRIWKHVRIWVXSSRUWVD'2)ORDGFHOO,QWHUIDFHVHULHV,QWHUIDFH,QF6FRWWVGDOH$UL]RQDZDV
XVHGWRPRQLWRUWKH.6VLGHORDGVDQGHQVXUHWKDWORDGOLPLWVZHUHQRWH[FHHGHG7KLVLQIRUPDWLRQZDVQRWXVHG
LQWKH',0FDOFXODWLRQ7KHVHORDGFHOOVDUHSDUWRIWKHVWDQGDUGLQVWUXPHQWDWLRQIRUXVLQJWKHVRIWVXSSRUWVIRU*97V
7KH'2).6ORDGFHOOVDUHVKRZQLQ)LJ
 '2))RUFH6HQVRUV5HDFWLRQ
7KUHH '2) IRUFH VHQVRUV ZHUH FXVWRPPDGH IRU WKH 1$6$ $)5& UHVHDUFKHUV E\ 3&% 3LH]RWURQLFV ,QF
'HSHZ1HZ<RUN7KHVHXQLTXHVHQVRUVDUHDQDVVHPEO\RIWKUHH'2)SLH]RHOHFWULFG\QDPLFIRUFHVHQVRUV7KH
IRUFHVHQVRUVZHUHSODFHGEHWZHHQWKHLURQELUGDQGWKHVRIWVXSSRUWV\VWHP$SLFWXUHRIWKH'2)IRUFHVHQVRULV
VKRZQLQ)LJ


$PHULFDQ,QVWLWXWHRI$HURQDXWLFVDQG$VWURQDXWLFV



)LJXUH/HIWWKH'2)UHDFWLRQIRUFHVHQVRUDQGULJKWWKH'2)VRIWVXSSRUWORDGFHOO

 6KDNHUV([FLWDWLRQ
7KH ',0 WHVWLQJ UHTXLUHG XS WR WZR VKDNHUV IRU H[FLWDWLRQ GXULQJ UDQGRP DQG VLQHVZHHS WHVW UXQV )RU DOO
FRQILJXUDWLRQVHLWKHURQHRUWZRSRXQG0%'\QDPLFV&OHYHODQG2KLRHOHFWURG\QDPLFVKDNHUVZHUHXVHGWR
H[FLWHWKHVWUXFWXUH
 '2))RUFH7UDQVGXFHU([FLWDWLRQ
'2)H[FLWDWLRQIRUFHVHQVRUZDVXVHGWRPHDVXUHWKHLQSXWIRUFHIURPWKHVKDNHU7KHD[LVRIWKHIRUFHWUDQVGXFHU
LQOLQHZLWKWKHVKDNHUZDVWKHUHIHUHQFHIRUWKH)5)PHDVXUHPHQWVWKHRWKHUWZRD[HVZHUHWUHDWHGDVUHDFWLRQIRUFHV
7KHWUDQVYHUVHIRUFHVZHUHW\SLFDOO\RQO\DIHZSHUFHQWRIWKHLQOLQHIRUFH
 $FFHOHURPHWHUV
7KUHHVHWVRIDFFHOHURPHWHUVZHUHLQVWDOOHGIRUWKH',0WHVWVHLVPLFDFFHOHURPHWHUVVLQJOHD[LVDFFHOHURPHWHUV
DQGWULD[LDODFFHOHURPHWHUV6HLVPLFDFFHOHURPHWHUVZHUHXVHGIRUWKHLUKLJKHUVHQVLWLYLW\DQGWRHYDOXDWHWKHQHFHVVLW\
WRFDSWXUHDFFHOHUDWLRQIRUPRUHPDVVLYHREMHFWV6LQJOHD[LVDFFHOHURPHWHUVDUHW\SLFDOO\XVHGIRUDPRGDO*97WKH\
ZHUH DOVR PRXQWHG LQ D WULD[LDO FRQILJXUDWLRQ FROORFDWHG ZLWK WKH VHLVPLF DFFHOHURPHWHUV 7KH SXUSRVH RI WKLV
UHGXQGDQF\ZDVWRFRPSDUHWKH',0SURFHVVLQJUHVXOWVEHWZHHQWKHVHWZRW\SHVRIVHQVRUVDQGHYDOXDWHWKHDGHTXDF\
RIW\SLFDOPRGDODFFHOHURPHWHUVDVFRPSDUHGWRWKHH[SHQVLYHVHLVPLFDFFHOHURPHWHUVUHTXLUHGIRU',0WHVWLQJ7KH
WULD[LDODFFHOHURPHWHUVZHUHPRXQWHGRQWKHZLQJVIXVHODJHDQGVRIWVXSSRUWVIRUPRGDOLQIRUPDWLRQ
% 7HVW'HVFULSWLRQ
$WRWDORI WZHOYHGLIIHUHQW',0DQDO\VLVFDVHVZHUHFRQGXFWHG WKURXJK WKHFRXUVHRI WHVW UXQV7KHVH UXQV
LQFOXGHGFKHFNRXWVLQJOHVKDNHUPXOWLVKDNHUDQGTXLHVFHQWUXQV
'XULQJSUHOLPLQDU\WHVWUXQVXQH[SHFWHGVRIWVXSSRUWPRGHVLQWKHIUHTXHQF\UDQJHRIWR+]ZHUHREVHUYHG
$GGLWLRQDODFFHOHURPHWHUVZHUH LQVWDOOHGRQ WKH.6WRFKDUDFWHUL]H WKHVHPRGHV%DVHGRQ WKHREVHUYHGPRGH
VKDSHVWKHORZHUSRUWLRQRIWKHVRIWVXSSRUWZDVFRQVWUDLQHGWRWKHVXSSRUWLQJIUDPHEHIRUHWHVWLQJZDVUHVXPHG
7KHDGGHGFRQVWUDLQWVWRWKH.6LQFUHDVHGWKHVWLIIQHVVDQGWKH.6PRGHVPRYHGIURPWKHIUHTXHQF\UDQJH
RIWR+]WRWKHIUHTXHQF\UDQJHRIWR+]WRDLGLQWKHIUHTXHQF\VHSDUDWLRQQHFHVVDU\IRUWKH',0FDOFXODWLRQ
7KHSRZHUVSHFWUXPPRGHLQGLFDWRUIXQFWLRQV360,)VDVXPPDWLRQRIWKHVTXDUHGPDJQLWXGHRIWKH)5)SORWWHG
LQ)LJ VKRZ WKHHIIHFWRI WKHDGGHGFRQVWUDLQWVZLWK WKHRULJLQDO360,)VROLGEOXHFRPSDUHG WR WKHPRGLILHG
360,)GDVKHGEOXH7KHRWKHU360,)OLQHVZHUHWDNHQDWWKHVWDUWRIHDFKWHVWLQJGD\WRYHULI\WKDWWKH.6PRGHV
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DFFHOHURPHWHUV',0DQDO\VLVFDVH7KHQRUPDOL]HGHUURUIXQFWLRQVZHUHFDOFXODWHGDVSDUWRIWKH',0DQDO\VLV
FDVHV DQGZHUH XVHG WR FRPSDUH WKH VHLVPLF DQG WKH*97 DFFHOHURPHWHU UHVXOWV 7KH QRUPDOL]HG HUURU IXQFWLRQV
FDOFXODWHGXVLQJWKHVHLVPLFDFFHOHURPHWHUVIRU',0DQDO\VLVFDVHDUHVKRZQLQ)LJ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1R'2)VZHUHFRQVLVWHQWO\DQGVLJQLILFDQWO\ODUJHHQRXJKIRUDOOWHVWFDVHVWRZDUUDQWUHPRYLQJWKHPIURPWKH
PDVV SURSHUWLHV FDOFXODWLRQV 7KH QRUPDOL]HG HUURU IXQFWLRQV FDOFXODWHG XVLQJ WKH *97 DFFHOHURPHWHUV IRU ',0
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',0DQDO\VLVFDVHEXWXVHGWKH*97DFFHOHURPHWHUVLQVWHDGRIWKHVHLVPLFDFFHOHURPHWHUV:KLOHWKHHUURUKDV
PRUHYDULDQFHGXHWRWKHKLJKHUQRLVHIORRURIWKH*97DFFHOHURPHWHUVWKHPDJQLWXGHRIWKHHUURULVDSSUR[LPDWHO\
WKHVDPHDVWKDWVHHQZLWKXVHRIWKHVHLVPLFDFFHOHURPHWHUV$VH[SHFWHGWKHRYHUDOOPDVVSURSHUWLHVUHVXOWVIURP
WKHVHLVPLFDFFHOHURPHWHUVZHUHFRQVLVWHQWO\PRUHLQDJUHHPHQWZLWKDQDO\WLFDOSUHGLFWLRQVGXHWRWKHORZHUQRLVH
IORRU7KHVHLVPLFDFFHOHURPHWHUVZHUHWKRXJKWWREHUHTXLUHGEHFDXVHRIWKHLUKLJKHUVHQVLWLYLW\WKHKLJKHUVHQVLWLYLW\
FUHDWHVDORZHUQRLVHIORRUZKLFKHQDEOHVDFTXLVLWLRQRIFOHDQHUGDWD7KHFOHDQHUGDWDOHVVHQWKHYDULDWLRQLQWKH
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FDVHVDUHSURYLGHGLQ)LJVWKURXJK$QH[DPLQDWLRQRIWKHIXQFWLRQVVKRZVWKDWWKHWR+]IUHTXHQF\EDQG
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WKUHH WUDQVODWLRQDOGLUHFWLRQVZKLFK LQFOXGHG WKHRIID[LVFRPSRQHQWVRI WKH LQSXW IRUFH  ,Q WKH UHVXOWVSUHVHQWHG
DERYHIRUWKH',0DQDO\VLVFDVHVWKHRIID[LVIRUFHVPHDVXUHGE\WKH'2)H[FLWDWLRQIRUFHWUDQVGXFHUZHUHWUHDWHG
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ZDVPHDVXUHGZLWKDVLQJOHD[LVIRUFHWUDQVGXFHUEHFDXVHRQO\RQH'2)IRUFHWUDQVGXFHUZDVDYDLODEOH7RHYDOXDWH
WKHLUHIIHFWRQWKHFRPSXWHGPDVVSURSHUWLHVWZR',0DQDO\VLVFDVHVZHUHSURFHVVHGH[FOXGLQJWKHRIID[LVUHDFWLRQ
IRUFHV7KHWZR',0DQDO\VLVFDVHVVWXGLHGZHUHWKHWR+]UDQGRPH[FLWDWLRQZLWKVHLVPLFDFFHOHURPHWHUVIRU
DVLQJOHVKDNHUDQDO\VLVFDVHDQGIRUWZRVKDNHUVDQDO\VLVFDVH7KHPDVVSURSHUWLHVFDOFXODWLRQVIRUERWKFDVHV
DUHDFURVVWKHVPDOOHUIUHTXHQF\UDQJHRIWR+]7KHUHVXOWVIRUWKHWZR',0DQDO\VLVFDVHVZLWKDQGZLWKRXWWKH
RIID[LVIRUFHVDUHOLVWHGLQ7DEOH)RUERWK',0DQDO\VLVFDVHVWKHFRPSXWHGPDVVZDVOHVVZKHQQRWXVLQJWKH
RIID[LVIRUFHV)RU',0DQDO\VLVFDVHKRZHYHULQZKLFKRQO\RQHVKDNHUKDGPHDVXUHGRIID[LVIRUFHWKH02,V
LQFUHDVHGVOLJKWO\DQGZHUHFORVHUWR',0DQDO\VLVFDVH)XUWKHUVWXG\LVUHFRPPHQGHGRIWKHHIIHFWVRIWKHRIID[LV
IRUFHV
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7DEOHVXPPDUL]HVWKHUHVXOWVIURPDQDO\WLFDOSHQGXOXPVZLQJVDQG',0PHWKRGVWRILQGPDVVSURSHUWLHV&DVH
RIWKH',0PHWKRGZDVXVHGIRUFRPSDULVRQ7KHV\PPHWULFDOJHRPHWU\RIWKHLURQELUGPDGHWKH,[\DQG,\]32,
QHJOLJLEOHWKH\ZHUHQRWWHVWHG

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7KH',0PHWKRG\LHOGHGUHVXOWVWKDWPDWFKHGZLWKLQDSSUR[LPDWHO\SHUFHQWRIWKHDQDO\WLFDOLURQELUGPDVV&*
DQG02,7KH,[]32,GLGQRWPDWFKDVZHOOKDYLQJZLWKHUURUVH[FHHGLQJSHUFHQWKRZHYHUWKH',0,[]UHVXOWV
ZHUHVWLOOEHWWHUWKDQWKHSHUFHQWHUURUIURPWKHSHQGXOXPEDVHGWHVWLQJUHVXOWVGXHWRWHVWVHWXSOLPLWDWLRQVWKDWLV
VKDOORZWLOWDQJOH
9,,, &RVWDQG/DERU&RPSDULVRQ
 /DERUWLPHDQGHTXLSPHQWFRVWVWRILQGWKHPDVVSURSHUWLHVRIWKHLURQELUGWHVWDUWLFOHZHUHFRPSDUHGEHWZHHQ
WKHSHQGXOXPVZLQJDQG',0WHVWLQJPHWKRGV
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$/DERUDQG7LPH
7KHWLPHDQGUHTXLUHGODERUIRUHDFKDFWLYLW\ZDVUHFRUGHGLQRUGHUWRSURYLGHVRPHEDVLVIURPZKLFKWRFRPSDUH
FRVWV3UHWHVWSODQQLQJGHVLJQDQGSUHSDUDWLRQWLPHZDVQRWWUDFNHG
7KHLURQELUGZHLJKWDQG&*RSHUDWLRQVUHTXLUHGIRXUGD\VWRFRPSOHWHWKLVLQFOXGHVWLPHIRUVHWXSWHVWLQJDQG
WHDUGRZQ7RPHDVXUH=&*WKHWHVWDUWLFOHPXVWEHWLOWHGLQGLIIHUHQWFRQILJXUDWLRQVUHTXLULQJDGGLWLRQDOWLPHDQGFRVW
,WVKRXOGEHQRWHGWKDW=&WHVWLQJZDVQRWSHUIRUPHGRQWKHLURQELUGEHFDXVHWKHDQDO\WLF&$'=&*RIWKHWHVWDUWLFOH
VLPSOH,EHDPJHRPHWU\ZDVGHHPHGKLJKO\UHOLDEOH,IWKLVDVVXPSWLRQLVQRWPDGHDQRWKHUILYHGD\VRIODERUDQG
WHVWLQJVKRXOGEHEXGJHWHGWRDFTXLUHD=&*PHDVXUHPHQWDQGWRSHUIRUPDQ\DGGLWLRQDOGHVLJQZRUNWRDFFRPPRGDWH
WKHWLOWLQJRSHUDWLRQ
'XULQJWKHDFWXDO WHVWLQJSURFHVV WKHUHZHUHPDQ\GHOD\VGXHWRSURFXUHPHQWOHDGWLPHQRQILWWLQJSDUWVDQG
ODERUDWRU\DYDLODELOLW\([WHQVLYHSODQQLQJIRUWKHFRQFHSWRIRSHUDWLRQVZDVDOVRUHTXLUHGIRUHDFKWHVWLQJSURFHGXUH
EXW LV QRW FDSWXUHG LQ WKH FRPSDULVRQV EHORZ $VVXPLQJ QR GHOD\V DQG LQFOXGLQJ VHWXS DQG WHDUGRZQ WLPH WKH
FRQYHQWLRQDOZHLJKWDQG&*DQGSHQGXOXPEDVHGWHVWLQJLVHVWLPDWHGWRUHTXLUHDSSUR[LPDWHO\GD\V
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WHVWLQJLQIRXUGLIIHUHQWVHWXSFRQILJXUDWLRQV,[[,\\,]]DQG,[],QDGGLWLRQVHSDUDWH02,WHVWVPXVWEHFRQGXFWHGIRU
WKH02,IL[WXUHRQO\FUHDWLQJDWRWDORIHLJKWVHSDUDWHSHQGXOXPWHVWV,QDGGLWLRQDOORIWKH&*DQG02,WHVWVUHTXLUH
DQH[WHQVLYHDPRXQWRISUHWHVWSODQQLQJWLPHGXULQJZKLFKWRZULWHDQGUHYLHZSURFHGXUHVLQRUGHUWRHQVXUHVDIHDQG
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7KH',0SUHWHVWSODQQLQJHIIRUWLVVXIILFLHQWO\OHVVWKDQWKDWUHTXLUHGIRUSURSHUSODQQLQJLQSUHSDUDWLRQIRUHLJKW
SHQGXOXPWHVWLQJVHWXSV
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